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ABSTRACT

 Random copolymers of L-lactide (LL) and -caprolactone (CL) with a composition of 

LL:CL = 80:20 mol % were synthesised via ring-opening  polymerisation in bulk at 120 oC for 48 

hrs using stannous acetate with hexanol, stannous octoate with hexanol, and stannous octoate 

alone as the initiating systems. The copolymers were characterised by various techniques such as 

FT-IR and NMR spectroscopy and were found to have approximately equal compositions of 

LL:CL = 81:19 mol % with high average block lengths of LL due to its higher reactivity in 

polymerisation. The results of GPC and dilute-solution viscometry analyses showed that the 

copolymer synthesised using stannous acetate with hexanol as the initiating system had the 

highest weight-average molecular weight (  = 1.7x105) but also the highest polydispersity 

( / = 9.735). From the DSC and TG analyses, the copolymers were semi-crystalline with 

melting temperatures (peak) in the range of 148-163 oC and thermal decomposition (weight loss) 

ranges of 190-475 oC.



 The copolymers synthesised were melt spun as monofilament fibres and extruded into 

ice-cooled water (10-15 oC). The as-spun fibres obtained were smooth, colourless, weak and 

amorphous. Mechanical properties of the as-spun fibres were improved by alternate hot-drawing 

and annealing. It was found that the first hot-drawing increased the tensile strength of the as-spun 

fibre by a factor of 6-15. Detailed studies of the conditions for fibre processing revealed that the 

fibre needed to be hot-drawn twice alternate annealing at 60 oC for a short time in order to prevent 

a decrease in its tensile strength. To complete the processing operation, it was necessary for the 

fibre to be fixed-annealed at 60 oC for 6 hrs followed by fixed-annealing at 25 oC for 44 hrs and 

finally free annealing for another 5 hrs. The fibre obtained was found to be dimensionally stable 

and ready to use. In conclusion, the results of this study have shown that the copolymer 

synthesised using stannous octoate with hexanol gave the fibre with the highest tensile strength of 

414 Mpa which was 83% of that of a commercial PDSII suture of comparable size. It may be 

concluded that this fibre has potential for use as a new lower-cost absorbable monofilament 

surgical suture. 


